Abstract -Four inter-related topics highlighting recent, unpublished developments on the transmetalation chemistry associated with zirconium and copper reagents are presented.
INTRODUCTION
An alternative approach is to consider a ligand exchange between an allylic b n o c e n e and a KO. cyanocuprate, which based on related reactions of vinylic (Ref. 9) and allylic stannanes (@. Eq. 5), should be especially facile. Preparation of these starting materials, however, should preferrably not require another allylic organometallic precursor, but rather take advantage of some unique f e a m of organozirconium chemistry. Recently, Taguchi and c+workers (Ref. 10) have described just such a development involving rearrangement reactions of allylic ethers, initiated by "Cp2Zr" (Ref. ll), which take place efficiently to give reactive allylic zirconocene complexes 22 @q. 7).
1
In a preliminary study to assess the reactivity of 22 toward KO. cuprates, a silyl ether of cinnamyl alcohol (28) was treated with "Cp2Zr", zirconocene being formed in sizu from Cp2ZrC12 and two equivalents of n-BuLi in THF (-78' for 1 h, then warmed to room temperature for 3 h). The presumed allylic zirconocene complex 2p was then treated with one equivalent of Me2Cu(CN)Li2 at -78', warmed to 0' briefly, and then the mixture allowed to react with a primary chloride at this temperature. After the reaction was complete in a matter of a few hours, an excellent yield of the allylated electrophile W was realized (Scheme 6). The regiochemistry of allylic cuprate <aa> attack, as expected (Ref. 2) , was at the ysite.
CYANOCUPRATE -CATALYZED TRANSMETALATION-CONJUGATE ADDITION
Implicit in the low temperature, rapid conversion of vinylzirconocenes to mixed vinyl cyanocuprates a viu Me2Cu(CN)Li2 or Me(Th)Cu(CN)Li2 is use of a 1:l stoichiometry between these reactants. Hence, the 1,6adduct generated following any conjugate addition of a to an enone is likely to be a copper/lithium enolate X(Scheme 7). In an effort to reduce the amount of copper associated with this process (i.e., make the conversion catalytic in copper), what is needed is another organometallic (R-M) which will effectively supply a methyl anion to react with and thereby free enolate X from copper, regenerating the starting H.O. cuprate for recycling back into the transmetalation sequence.
Clearly, use of MeMgX or MeLi is not an attractive option, since R-M itself must be compatible with the a$-unsaturated ketone. Moreover, a hard source of "Me-" might interact with the vinylzirconocene, the resulting are complex 2 reducing the amount of methyl anion available to attack and reform MezCu(CN)Liz. Since the 20 mol 2 figure was arbitrarily chosen as a starting point, lesser amounts of 1 were tested in terms of effects on reaction rate and yield. Cutting the catalyst concentration down to 5 mol 96 and extending the reaction t i m e from one to about three hours, in the case of cryptone we> going to product a, led to identical yields (Scheme 9).
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In using MegZnLi as the supply of "Me-", the implication with respect to the nature of the enolate formed upon Michael addition by a followed by transmetalation is that a new zincate, or what might be more commonly thought of as a "zinc enolate", 41 (Eq. 8 
SUMMARY
It has been demonstrated through the initial use of organozirconium chemistry, in particular relying on hydrozirconation reactions and rearrangements induced by zirconocene ("Cp2Zr"), that transmetalations of ligands from zirconium to copper are facile and can lead to cyanocuprate reagents highly capable of carbon-carbon bond formation. Processes resulting in transfer of
